An aerosol module in SPRINTARS predicts mass mixing ratios of the main tropospheric aerosols: carbonaceous (BC and organic matter; OM), sulfate, soil dust, and sea salt, and the precursor gases of sulfate, i.e. sulfur dioxide (SO2) and DMS. SPRINTARS is coupled with the radiation and cloud/precipitation schemes in the GCM for calculating the direct, semi-direct, and indirect effects of aerosols. In the calculation of the direct effect, the refractive indices depending on wavelengths, size distributions, and hygroscopic growth are considered for each type of aerosol. The aerosol semi-direct effect is also included as a consequence of a link between the GCM and aerosol module. Number concentrations for cloud droplets and ice crystals are prognostic variables as well as their mass mixing ratios, and changes in their radii and precipitation rates are calculated for the indirect effect. More detailed descriptions of SPRINTARS can be found in Takemura et al. (2000) for the aerosol transport, Takemura et al. (2002) for the aerosol direct effect, and Takemura et al. (2005) for the aerosol indirect effect on water and ice clouds.
OsloCTM3

OC SOA not included in OC
Bulk parameterization of carbonaceous aerosols with conversion from hydrophobic to hydrophilic mode determined by latitudinally and seasonally varying aging timescales (Skeie et al., 2011) . Coupled sulfur cycle/oxidant chemistry scheme (Berglen et al. 2004 ).
GOCART OC ---Aerosol particle sizes from 0.01 to 10 µm are included with parameterized hygroscopic growth, which depends on the ambient relative humidity (RH) and aerosol type. The only wet phase chemistry in GOCART is SO2+H2O2  sulfate, where H2O2 is a prescribed field from the GEOS-Chemistry Climate Model.
C-IFS
OC ---The MACC aerosol scheme is a bulk scheme with 3 size bins for desert dust and sea-salt, organic and black carbon as well as sulphate and SO2 (Morcrette et al., 2009) .
The chemical component of CHASER calculates aerosols in cooperation with SPRINTARS, and considers chemical processes/interactions of aerosols including nitrate formation based on ISORROPIA as well as sulfate formation. An aerosol module in SPRINTARS predicts mass mixing ratios of the main tropospheric aerosols, see the aerosol parametrization for SPRINTARS above for further details.
CHASER-T106
OC ---(as above)
CAMchem OA SOA included in OA CAM4-chem uses a bulk aerosol scheme for black carbon, organic carbon, sulfate, ammonium and ammonium nitrate. Sea salt and dust each have 4 size bins and emissions are calculated online. SOA are derived using the 2-product model approach using laboratory-determined yields for SOA formation from photooxidation of monoterpenes, isoprene and aromatics.
GEOS5
OA ---GEOS5 considers two OA tracers (i.e. hydrophilic and hydrophilic) and convert hydrophoblic OA to hydrophilic OA in 2.5 days. Aerosol particle sizes from 0.01 to 10 µm are included with parameterized hygroscopic growth, which depends on the ambient relative humidity and aerosol type. The only wet phase chemistry in GEOS5-GOCART is SO2+H2O2  sulfate, where H2O2 is a prescribed field from the GEOS-Chemistry Climate Model.
sulfate, sulfate on surface of sea-salt aerosol, inorganic nitrate, inorganic nitrates on surface of sea-salt aerosol, ammonium, hydrophilic BC, hydrophobic BC, hydrophilic OC, hydrophobic OC, dust (4 bins), accumulation mode sea salt, coarse mode sea salt EMEPrv48 OC ---Two size-modes for particles, although our definitions of particle-size depend a little on the compound. CAMchem -1.4 -1.9 -1.7 -2.3 -7.9 -11.9 -8.9 -11.9 -0.4 
